Site-directed mutagenesis of the avian retrovirus nucleocapsid protein, pp 12. Mutation which affects RNA binding in vitro blocks viral replication.
Site-directed mutagenesis was used to replace the lysine residues of the avian retrovirus nucleocapsid protein pp 12 that have previously been shown to be important for RNA binding. Single amino acid substitutions at Lys-36, -37, and -39 of the protein were not sufficient to affect virus production as measured by reverse transcriptase activity in virus particles released from transfected cells. However, when Lys-36 and Lys-37 were simultaneously replaced by isoleucine residues, there was a complete block of viral replication. As expected from the single mutant analyses, the wild type phenotype could be restored by reverting either or both of the isoleucine residues to lysine residues. Analysis of a bacterially produced rp 12 protein containing Ile-36 and Ile-37 indicated that the protein has a low affinity binding for RNA, as compared to wild type protein. Unlike wild type, the binding is independent of phosphorylation at Ser-40, the major site of phosphorylation of the protein in vivo. A quail cell line was established that expresses virus particles containing the doubly mutated pp 12. Analysis of these particles indicated that they lack viral RNA. Thus, the binding defect in pp 12 is correlated with the inability to package viral RNA.